ENG342 - Instrumentation by unknown
WARNING 
 
This material has been reproduced and communicated to you by or on behalf of Charles Darwin 
University in accordance with section 113P of the Copyright Act 1968 (Act). 
The material in this communication may be subject to copyright under the Act.  
Any further reproduction or communication of this material by you may be the subject of copyright 
protection under the Act. 
 
 
Do not remove this notice 
  
 Semester 2, 2017 FINAL EXAMINATION Page 1 of 5  
ENG342 – Instrumentation 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
 
           Charles Darwin University 
                    Final Examination  
 
 
ENG342 – Instrumentation 
DURATION 
 
Reading Time: 10 minutes 
Writing Time: 180 minutes 
 




You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a RESTRICTED OPEN BOOK examination 
Any non-programmable calculator is permitted 
One A4 sheet of handwritten double-sided notes permitted 
No dictionaries are permitted 
ADDITIONAL AUTHORISED MATERIALS EXAMINATION MATERIALS TO BE SUPPLIED 
 












Family Name  
Given Name/s  
Student Number       
Teaching Period Semester 2, 2017 
 Semester 2, 2017 FINAL EXAMINATION Page 2 of 5  
ENG342 – Instrumentation 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 






THIS EXAMINATION IS PRINTED  
DOUBLE-SIDED. 
 





 Semester 2, 2017 FINAL EXAMINATION Page 3 of 5  
ENG342 – Instrumentation 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Total No of Marks:  100 
 
All questions should be answered in the Answer Booklet provided. 
ANSWER ALL 5 QUESTIONS. 
 






(a) For an orifice plate meter, list the 5 common arrangements that are chosen by different 




(b) What is the range of β values that are typically used to select an orifice plate? Briefly discuss the 




(c) A liquid flowing through an orifice plate causes a pressure drop of 4 kPa. The orifice diameter is 
1 cm; the pipe diameter is 2 cm and the discharge coefficient 𝐶𝑑 = 0.7. The density of the liquid 
is 1100 kg/m
3







(a) A level measurement system is based on measuring the change in resistance of strain gauge 
strips. With the aid of schematic diagrams explain how temperature compensation as well as an 




(b) A strain gauge is bonded to a diaphragm to measure gauge pressure of a process vessel. The 
sensitivity of the strain gauge is 350 mΩ /bar and the bridge excitation voltage is 7.5 V. Under 
unstressed conditions i.e. at atmospheric pressure (gauge pressure 0 bar), the strain gauge has a 
resistance of 120 Ω and forms one arm of a Wheatstone bridge circuit as shown schematically in 
Figure 1, with the other three arms each having a resistance of 120 Ω. The bridge output is 
measured by an instrument whose input impedance can be assumed to be infinite.  
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Figure 1. Schematic representation of deflection type d.c. bridge. 
 
 
(i) Calculate the output voltage and the current flowing through the circuit if the gauge pressure 
of the vessel is 5 bar. 
 
(ii) For safety reasons, the current flow in the bridge has to be no more than 30mA. Determine if 
this condition is satisfied by the device. 





(a) With the aid of a diagram describe the operating principle of bubblers for liquid level 




(b) Give a brief description of the operating principle of bimetallic thermometers with the aid of a 





(a) A DP cell-based level measurement system can be designed using a dry leg or wet leg. Indicate 
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(c) A flow measuring device has a full scale of 0 – 20 m3/hr. The calibrated span is 0 - 15 m3/hr. A 
measurement results in a value of 10 m
3
/hr. Calculate the error if the accuracy is:  
 










        
(b) A conductivity meter was used to measure the conductivity of a solution at two different 
temperatures. At 20
0
C, the conductivity was 0.01 S/cm and at 40
0
C the conductivity was 0.02 







(c) A pH meter was used to measure the pH of a solution at 300C. The value of the constant E0 for 





. Calculate the pH if the measured voltage is 0.7V.  
 (Marks: 5) 
 
